PEGylated squalene was synthesized in four steps as reported in previous papers [1] [2] [3] . Briefly, squalene was functionalized to 1,1',2-tris-nor-squalene aldehyde in three steps. In the first step 2-hydroxy-3-bromosqualene was synthetized from squalene with N-bromosuccinimide in tetrahydrofuran at 0 °C for 90 minutes, then, 2,3-oxidosqualene was obtained from 2-hydroxy-3-bromosqualene with potassium carbonate in methanol at room temperature (25 °C) for 2 hours. In the third step, 1,1',2-tris-nor-squalene aldehyde was obtained by reducing the epoxide with periodic acid in water-dioxane solution at room temperature (25 °C) for 2 hours. In the last step, PEGylated squalene was synthetized by mixing 1,1',2-tris-nor-squalene aldehyde (0.206 g, 0.54 mmol, 1 equiv.) with poly-(ethyleneglycol)-bis(3-aminopropyl) (1500 Da) (0.886 g, 0.59 mmol, 1.1 equiv.) in acetonitrile (20 mL) and magnetically stirred for 24h at room temperature (25 °C), under nitrogen atmosphere. The product was obtained in quantitative yield and used further without purification. PEGylated squalene was stored as solution in acetonitrile at 2-4 °C for further experiments.

